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Introduction
Antibody conjugates are therapeutics that function 
through mediating alterations in antigen or receptor func-
tion, modulating the immune system (for example, changing 
Fc function and T cell activation) or delivering of a specif-
ic drug conjugated to antibody that targets a specific antigen 
(Scott et al., 2012; Weiner et al., 2010). Four main classes 
using antibodies are investigated to target cytotoxic agents 
to cancer cells: antibody-protein toxin conjugates, antibody-
chelated radionuclide conjugates, antibody–small-molecule 
drug conjugates, and antibody-enzyme conjugates (admin-
istered together with small-molecule prodrugs) (Teicher and 
Chari, 2011). Only antibody-radionuclide conjugates and 
antibody-drug conjugates have reached the regulatory ap-
proval stage. Radio immunotherapy, exploits the specifici-
ty of an antibody to deliver a radionuclide, and affords some 
potential benefits over conventional radiotherapy. Antibody-
radionuclide conjugates have been successfully developed 
for the treatment of non-Hodgkin’s lymphoma (NHL), re-
sulting in the approval of 131I-tositumomab (Bexxar) and 
90Y-ibritumomab tiuxetan (Zevalin), which are CD20-tar-
geted agents (Maloney et al., 2010). Important steps that are 
necessary to transform monoclonal antibodies (mAbs) in 
drugs for human use must be followed to achieve success in 
treatment of cancer patients with antibodies. Furthermore, 
dealing with the challenges in the process of target selection 
and selection of conjugate elements including the design of 
antibody formulation is also imperative. 
Development and evaluation of antibody 
conjugates
The successful development of candidate antibodies 
involves complex evaluations, concerning cancer biology 
and the properties of antibodies in vivo. Essential preclin-
ical characterization includes identification of the physical 
and chemical properties of the antibody; detailed analysis 
of antigen expression using normal and malignant tissues; 
study of the immune effector functions and signaling path-
way effects of the antibody; toxicity assessment; analysis 
of in vivo antibody localization and distribution in tumor 
systems; and observation of the in vivo therapeutic activity 
of the antibody, alone or conjugated with radioactive iso-
topes or other drugs.
In case of NHLs, the biodistribution studies of a radio-
conjugate in the tumor tissue and an assessment of whole-
body toxicity and dosimetry were essential in preclinical 
trials leading to approval of CD20 specific radioimmuno-
conjugates tositumomab and ibritumomab for treatment by 
US Food and Drug Administration (FDA) (de Bono and 
Ashworth, 2010). Rituximab also has considerable suc-
cess in treatment of patients with CD20 positive NHL and 
chronic lymphocytic leukemia. Radioimmunotherapy with 
rituximab labeled with suitable radioisotopes, is new op-
portunity after promising preliminary results where pre-
clinical data demonstrated improved tumor response (Scott 
et al., 2012). 
Toxicity studies
One of the most essential steps in the evaluation of a 
potential diagnostic/therapeutic antibody is determination 
of the toxicity of an antibody (often radiolabelled) and the 
ratio of antibody uptake in the tumor versus normal tissues. 
This information is essential for the rational design of an-
tibody conjugates therapy, where uptake of antibodies by 
normal tissues is crucial for predicting toxicity on one side, 
but also is crucial for defining dose regimen where optimal 
tumor concentration of the antibodies will be achieved on 
the other. 
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Normal and tumor tissue distribution can be quanti-
fied and evaluated by toxicity studies in animal models, 
where kinetics, distribution and induced effects in mice/
rats or other nonrodent species, with or without implanted 
tumor are followed.  These studies include administration 
of selected doses of radiolabelled mAbs and monitoring of 
tumor growth or survival of animals over time (Reilly et 
al., 2006). A control group of animals receives only the sol-
vent of the formulation or non-specific radiolabelled mAbs 
of the same class. Generalized and gastrointestinal toxici-
ty is followed by the weight monitoring (significant weight 
loss > 10-20%), while bone marrow toxicity is assessed by 
hematology analyses including leukocyte (WBC), erythro-
cyte (RBC), and platelet counts as well as hematocrit (Hct) 
and hemoglobin (Hb) concentrations. Biochemistry anal-
yses included serum alanine aminotransferase (ALT) for 
liver toxicity and creatinine (Cr) levels for renal toxicity. 
In addition, samples from different tissues (liver, kidneys, 
etc) are obtained for hystopatological examination by light 
or electron microscopy. Potential radiotherapeutic agent 
should demonstrate specific anti-tumor effects targeted 
only tumor tissue with only minimal to moderate toxici-
ty to normal tissues. 
Conclusions
Varied and newly designed antibody conjugates are 
currently directed toward various tumor targets in clinical 
trials, and more are nearing clinical trial. Before reaching 
any possibility for patient’s treatment, successfully passed 
preclinical phase is essential. The future development of 
antibody conjugates as therapeutics in cancer treatment is 
dependent on data from laboratory studies, on applying in-
novative approaches to target and antibody selection and 
on appropriate development strategies, leading at the end, 
to clinical benefit in cancer patients.
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